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PREFACE

This the first in a series of annual reports to document water
quality data gathered by the Kentucky Division of Water's (DOW)
fixed-station ambient monitoring network. These data provide
information used by the DOW to establish background water quality
conditions, detect trends in water quality, and detect excursions
from state water quality standards.

This report is the culmination of a concerted effort by field
and central office personnel of the DOW who collected and organized
the data, and who typed, edited, and assembled the report.

The data were collected and processed by the following
personnel:

Gary Morgan, Paducah District Office

Don Hayes, Madisonville District Office
John Martin
Peyton Adans
Allen Kidd

Bob Adams, Bowling Green District Office

Jim Woody, Columbia District Office

Todd Giles, Florence District Office

Bob Wells, Morehead District Office

Joan Garrison, London District Office

Darvin Messer, Hazard District Office

Giles Miller, Water Quality Branch, Standards & Specifications
Cliff Schneider

Jeff Grubbs

Karen Smathers

The data were analyzed by the Division of Environmental
Services, William Davis, Director.

Fecal coliform samples, collected by Water Quality Branch
personnel, were analyzed by Gary Beck, Microbiologist, Ecological
Support Section. :



WATER YEAR 1993 EVALUATION

This report presents water quality information about rivers
and streams in Kentucky during water year 1993 (WY93) (October 1992
- September 93) monitored by the Kentucky Division of Water (DOW).

Data are collected through the DOW's ambient monitoring
program. Sampling sites are located on major rivers (excluding the
Ohio River) in the Commonwealth and minor tributaries (Table 1 and
Figure 1).

The ambient monitoring network consists of 44 stations.
Samples are collected monthly by DOW personnel for certain
physical, chemical and biological variables. Analyses of chemical
samples are performed by the Division of Environmental Services.
Fecal coliform analyses are performed by personnel in the Division
of Water Regional Offices and Ecological Support Section of the
Water Quality Branch.

The DOW utilizes a single midchannel grab sampling approach.
Midchannel grab samples have not been found to consistently differ
from samples obtained by cross sectionally integrated sampling.
However, concentrations of suspended sediment and the total forms
of some sediment-associated constituents, such as phosphorus, iron,
and manganese, have been found to significantly differ between
sampling approaches, particularly under high flow conditions ("A
comparison of surface-grab and cross sectionally integrated stream-
water-quality sampling methods". Martin, G. R. etal. 1992. Water
Environment Research 64:7).

Criteria used in water quality evaluation

Kentucky Division of Water selected criteria for variables
monitored in this water quality evaluation are presented in Table
2.

The DOW has adopted dual criteria for several metals to
protect against chronic (long term) and acute (short term) toxicity
to aquatic life. Based on results of tests of toxicity to aquatic
organisms, the criteria for cadmium, copper, lead, and zinc vary
with the hardness of the ambient water. Stream criteria for
chromium place ‘limits on the hexavalent form while ambient samples
are analyzed for total chromium.

The DOW has adopted fecal coliform criteria for primary and
secondary contact recreation. Primary contact recreation waters



Table 1
Fixed-Station Monitoring Network

Map ’ Road
No. Station Name RMI Location
1 Tug Fork at Kermit 354 KY 40
2 Levisa Fork near Louisa 29.6 KY 644
3 Levisa Fork near Pikeville 114.6 KY 1426
4 Little Sandy River near Argillite 13.2 KY1
5 Tygart’s Creek near Load 28.1 KY 7
6 Kinniconick Creek near Tannery 10.4 KY 1149
7 Licking River at Claysville 78.2 US 62
8 N. Fork Licking River at Milford 6.9 KY 19
9 S. Fork Licking River at Morgan 11.7 KY 1054
10 Licking River at West Liberty 226.4 US 460
11 Kentucky River at Frankfort 66.4 St. Clair St. Bridge
12 Kentucky River at Camp Nelson 135.1 Old US 27
13 Eagle Creek at Glencoe 21.5 UsS 127
14 South Elkhorn Creek near Midway 25.3 Moores Mill Rd. Bridge
15 Dix River near Danville 34.6 KY 52
16 Red River at Clay City 21.6 KY 11/15
17 Kentucky River at confluence 191.2 -
with Red River
18 N. Fork Kentucky River at Jackson 304.5 Old KY 30
19 M. Fork Kentucky River at Tallega 8.3 KY 708
20 S. Fork Kentucky River at Booneville 12.1 KY 28
21 Salt River at Shepherdsville 22.9 KY 61
22 Salt River at Glensboro 82.5 KY 53
23 Rolling Fork near Lebanon Junction 12.3 KY 434
24 Beech Fork near Maud 48.1 KY 55
25 Pond Creek near Louisville 15.5 Manslick Rd. Bridge
26 Green River near Island 74.4 KY 85
27 - Pond River near Sacramento 12.4 KY 85
28 Rough River near Dundee 62.5 Barrets Ford Bridge
29 Mud River near Gus 17.4 KY 949
30 Barren River at Bowling Green 37.5 College St. Bridge
31 Green River at Munfordville 225.9 Us 31w
32 Nolin River at White Mills 80.9 White Mills Bridge
33 Bacon Creek near Priceville 7.2 C. Avery Rd. Bridge
34 Tradewater River near Sullivan 15.1 US 60/641
35 Little River near Cadiz 24.4 KY 272
36 Cumberland River at Turkey Neck 393.7 KY 214 Ferry Crossing
Bend
37 S. Fork Cumberland River 4.7 Old Rail Bridge
at Blue Heron
38 Rockcastle River at Billows 24.4 Old KXY 80
39 Horse Lick Creek near Lamero 7.5 Daugherty Rd. Ford
40 Cumberland River at 562.3 KY 90
Cumberland Falls
41 Cumberland River at Pineville 654.4 Pine St. Bridge
42 Clarks Piver at Almo 53.5 Almo-Shiloh Rd. Bridge
43 Mayfield Creek near Magee Springs 10.8 KY 121
44 Bayou de Chien near Clinton 15.1 UsS 51
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Table 2

Kentucky Surface Water Selected Criteria
(from 401 KAR 5:031)

Variable Criteria
In-stream temperature >30C
Dissolved oxygen < 4.0 mg/1
PH < 6 or > 9 SU
Un-ionized ammonia > .05 mg/1l
Ir
Variables Chronic Criteria Acute Criteria
Concentration (ug/L) Concentration (ug/L)
Cadmium e (.7852[In Hard.]-3.490) e (1.128[In Hard.]-3.828)
Copper e (.8545[In Hard.]-1.465) e (.9422[In Hard.]-1.464)
Lead e (1.272[In Hard.]-4.705) e (1.273[In Hard.]-1.460)
Zinc e (.8473[In Hard.]+.7614) e (.8473[In Hard.]+.8604)
Chromium 11 16
(hexavalent)
Mercury .012 2.4
| =
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are waters suitable for full body contact recreation during the
recreation season of May 1 through October 31. Fecal coliform
bacteria are not to exceed 400 colonies per 100 ml in twenty (20)
percent or more of all samples taken during a month in the
recreation season.

Secondary contact recreation waters are suitable for partial body
contact recreation, with minimal threat to public health due to
water quality. Criteria apply to waters classified for secondary
contact recreation the entire year. Fecal coliform bacteria are
not to exceed 2000 colonies per 100 ml in twenty (20) percent or
more of all samples taken during a month.

Results of evaluation

Analytical results of monthly samples collected during water
year (WY) 1993 (October 1992 - September 1993) are listed in
Appendix A.

Tables 3 and 4 present the frequency of excursions for the
water quality variables outside DOW standards. Variables have been
grouped for presentation purposes. A field variable group includes
temperature, dissolved oxygen, pH, and un-ionized ammonia. Metals
(cadmium, chromium, copper, lead, mercury, and zinc) form a second
group. Fecal coliforms are addressed as a third group.

Warm water aquatic life criteria for dissolved oxygen and
stream temperature were exceeded on only a few occasions. Dissolved
oxygen was reported below 4.0 mg/l once each in Pond Creek, Beech
Fork, and the Tradewater River. Temperatures above 30 C were
reported once each in the Green River near Island and Clarks River.

Total recoverable metal results from the ambient network
indicate that the DOW's aquatic life criterion for 1lead was
exceeded on 29 occasions. Copper exceeded the acute criterion in
four samples, with three chronic excursions. Three of the acute
copper excursions occurred on the same day in Little Sandy River, -
Tygarts Creek, and Kinniconick Creek. Sample contamination is
suggested. Chromium exceeded the chronic criterion four times,
with one acute excursion. Mercury exceeded the chronic criterion
once.

The fecal coliform stream criterion to protect primary contact
recreation was exceeded 48 times during the WY93 recreation season
(May - October). The secondary contact recreation criterion was
exceeded 26 times during the water year.



Table 3

Frequency of Values Exceeding KY DOW Stream Criteria
WY93 Field and Fecal Coliform Group Results

Station TEMP D.O. pH NH3-N PC SC
Jackson Purchase Region

Bayou de Chein (MP 15.1) 0 0 0 0 0 0
Clarks River (MP 53.5) 1 0 0 0 0 0
Mayfield Creek (MP 10.8) 0 0 0 0 0 0
Cumberland River Basin

Cumberiand River (MP 393.7) 0 0 0 0 0 0
Cumberland River (MP 562.3) 0 0 0 0 0 0
Cumberland River (MP 654.4) 0 0 0 0 0 0
SF Cumberland River (MP 44.7) 0 0 0 0 0 0
Rockcastle River (MP 24.4) 0 0 0 0 0 0
Horse Lick Creek (MP 7.5) 0 0 0 0 1 0
Little River (MP 24.4) 0 0 0 0 0 0
Tradewater River Basin

Tradewater River (MP 15.1) 0 1 0 0 0 0
Green River Basin

Green River (MP 225.9) 0 0 0 0 -2 1
Nolin River (MP 80.9) 0 0 0 0 1. 0
Bacon Creek (MP 7.2) 0 0 0 0 0 0
Barren River (MP 37.5) 0 0 0 0 0 0
Mud River (MP 17.4) 0 0 0 0 0 0
Green River (MP 74 .4) 1 0 0 0 0 0
Rough River (MP 62.5) 0 0 0 0 0 0
Pond River (MP 12.4) 0 0 0 0 0 0

— ——— e | ] Num— p——




Table 3 (Continued)

Frequency of Values Exceeding KY DOW Stream Criteria
WY93 Field and Fecal Coliform Group Results

Station TEMP D.O. pH NH3-N PC SC
Salt River Basin

Salt River (MP 82.5) 0 0 0 0 1 1
Salt River (MP 22.9) 0 0 0 0 3 2
Pond Creek (MP 15.5) 0 1 0 0 3 4
Beech Fork (MP 48.1) 0 1 0 0 3 1
Rolling Fork (MP 12.3) 0 0 0 0 3 4
Kentucky River Basin

NF Kentucky River (MP 304.5) 0 0 0 0 2 0
MF Kentucky River (MP 8.3) 0 0 0 0 0 0
SF Kentucky River (MP 12.1) 0 0 0 0 1 1
Kentucky River (MP 191.2) 0 0 0 0 1 0
Red River (MP 21.6) 0 0 0 0 1 0
Kentucky River (MP 135.1) 0 0 0 0 1 1
Dix River (MP 34.6) 0 0 0 0 2 1
Kentucky River (MP 66.4) 0 0 0 0 0 0
So. Elkhorn Creek (MP 25.3) 0 0 0 0 3 1
Eagle Creek (MP 21.5) 0 0 0 0 1 0
Licking River Basin

Licking River (MP 226.4) 0 0 0 0 2 1
Licking River (MP 78.2) 0 0 0 0 1 1
NF Licking River (MP 6.9) 0 0 0 0 2 2
SF Licking River (MP 11.7) 0 0 0 0 1 0




Table 3 (Continued)

Frequency of Values Exceeding KY DOW Stream Criteria

WY93 Field and Fecal Coliform Group Results

Station TEMP D.O. pH NH3-N PC SC
Teays River Region

Tug Fork (MP 35.1) 0 0 0 0 3 3

Levisa Fork (MP 114.6) 0 0 0 0 4 1

Levisa Fork (MP 29.6) 0 0 0 0 4 1

Little Sandy River (MP 13.2) 0 0 0 0 1 0

Tygarts Creek (MP 28.1) 0 0 0 0 0 0

Kinniconick Creek (MP 10.4) 0 0 0 0 1 0




Table 4

Frequency of Values Exceeding KY DOW Stream Criteria
WY93 Metals Group Results

Station Cd Cr Cu Hg Pb Zn
Jackson Purchase Region
Bayou de Chein (MP 15.1) 0 0 0 0 1(CH) 0
1 Clarks River (MP 53.5) 0 0 0 0 1(CH) -0
Mayfield Creek (MP 10.8) 0 0 1(CH) 0 1(CH) 0
Cumberland River Basin -
Cumberland River (MP 393.7) 0 0 0 0 0 0
Cumberland River (MP 562.3) 0 0 0 0 1(CH) 0
Cumberland River (MP 654.4) 0 0 0 0 0 0
SF Cumberland River (MP 44.7) 0 0 0 0 1(CH) 0
Rockcastle River (MP 24.4) 0 o | a0 0 3(CH) 0
Horse Lick Creek (MP. 7.5 0 0 . 0 0 2(CH) 0
Little River (MP 24.4) 0 0 0 0 0 0
Tradewater River Basin
Tradewater River (MP 15.1) 0 0 0 0 0 0
Green River Basin
Green River (MP 225.9) 0 -0 0 0 0 0
Nolin River (MP 80.9) 0 0 - 0 0 0 0
Bacon Creek (MP 7.2) 0 0 0 0 0 0
Barren River (MP 37.5) 0 0 0 0 1(CH) 0
Mud River (MP 17.4) 0 0 0 0 1(CH) 0
Green River (MP 74.4) 0 0 0 0 0 0
Rough River (MP 62.5) 0 0 0 0 1(CH) 0
Pond River (MP 12.4) 0 0 0 0 0 0




Table 4 (Continued)

Frequency of Values Exceeding KY DOW Stream Criteria
WY93 Metals Group Results

Station Cd Cr Cu Hg Pb Zn
Salt River Basin
Salt River (MP 82.5) 0 0 0 1(CH) 0 0
Salt River (MP 22.9) 0 1(CH) 0 0 2(CH) 0
Pond Creek (MP 15.5) 0 1(AC) 1(CH) 0 3(CH) 0
1(CH)
Beech Fork (MP 48.1) 0 0 0 0 0 0
Rolling Fork (MP 12.3) 0 0 0 0 0 0
Kentucky River Basin '
NF Kentucky River (MP 304.5) 0 . 0 0 0 0 0
MF Kentucky River (MP 8.3) 0o 0 0 0 1(CH) 0
SF Kentucky River (MP 12.1) 0 - 0 0 0 0 0
Kentucky River (MP 191.2) 0 0 0 0 1(CH) 0
Red River (MP 21.6) 0 0 0 0 1(CH) 0
Kentucky River (MP 135.1) 0 0 0 0 1(CH) 1(AC)
Dix River (MP 34.6) 0 0 0 0 0 0
Kentucky River (MP 66.4) 0 0 0 0 0 0
So. Elkhorn Creek (MP 25.3) -0 0 0 0 0 0
Eagle Creek (MP 21.5) 0 1(CH) 0 0 1(CH) 0
Licking River Basih
Licking River (MP 226.4) 0 0 0 0 1(CH) 0
Licking River (MP 78.2) 0 0 0 0 1(CH) 0
NF Licking River (MP 6.9) 0 0 0 0 0 0
SF Licking River (MP 11.7) 0 0 0 0 0 0




Table 4 (Continued)

Frequency of Values Exceeding KY DOW Stream Criteria

WY93 Metals Group Results

Station Cd Cr Cu Hg Pb Zn
Teays River Region

Tug Fork (MP 35.1) 0 1(CH) ' 1(CH) 0 1(CH) 0
Levisa Fork (MP 114.6) 0 0 0 0 0 0
Levisa Fork (MP 29.6) 0 0 0 0 1(CH) 0
Little Sandy River (MP 13.2) 0 0 1(AC) 0 0 0
Tygarts Creek (MP 28.1) 0 0 1(AC) 0 0 0
Kinniconick Creek (MP 10.4) 0 0 1(AC) 0 2(CH) 0
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APPENDIX A



JACKSON PURCHASE REGION
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CUMBERLAND RIVER BASIN
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